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Mincheol Kim, Reg. No. 51,306 
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Commissioner for Patents 

P,0, Box 1450 

Alexandria, V A 22313-1450 
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The PTO did not receJvt the tollowir^ 
listsd itGm(«) r^-*^ 



Enclosed for filing in the above-identified application are: 

(X) Certified Copy of Priority Document #10-2001-001 1440. This document is filed after the date of 
issue fee payment. 

(X) Check for the processing fee of $130 set forth in 37 C.F.R. §1 .17(i). 

(X) Return prepaid postcard. 

This submission under 37 C.F.R. § 1.55 is to preserve the priority right to Korean Application 
No. 10-2001-0011440. A Certificate of Correction will be filed to confirm this priority if the patent 
issuing from this application does not indicate the priority claim. 
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[SSI 

[CHBiei] 
[CH£I£!3H1 



2001.04.10 
4-2000-043198-9 

oiimoiaol ^^UAh 

1-2001-013972-3 

9-1999-000041-4 

2001-019793-9 

2001-019783-1 

9-1998-000249-7 

2001-019777-1 

2001-019788-7 

oies 

9- 1998-000437-3 
2001-019779-6. 
2001-019790-7 

10- 2001-0011440 
2001.03.06 
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SSI 



10-2001-0011440 

2001.03.06 



(ei) 

^^^a (21) 

oieg (£!) 



13,000 
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[Sigim] 0004 
[XilS^XH 2001.03.06 
[^Xil^dlg^] G06K 9/00 

im^2\ ^sss] ibixi^ 9I10ISB!! oimm mjiwoi^^^ 

[^SSI METHOD OF RECOGNIZING HUMAN IRIS USING DAUBECHIES 

WAVELET TRANSFORM 

[ # ^ ei 3 ^ ] 4-2000-043 1 98-9 

9-1998-000281-5 
2000-052825-8 

[CHBieiaH] 9-1998-000619-8 

2000-052810-3 

[ # ^ ei 3 H] 4-2000-043 1 98-9 
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CH£iei 



(21) 
(21) 



29.000 SI 

8.000 ^ 

0 ^ 

269.000 §1 



20 a 

8 a 

0 21 
5 

306.000 S 

:>Hei(70%2fa) 

91.800 ^ 

l.fi^^/H • §A||AH(SEa)_1 
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ofl i4€- ^fl^Hr^ ^l-§-t!: ^^fl'^l^^J'^^ 2:^^ 

^^*>fe ^^ll^-^^«J-^<^] ^<H^i, (a)^7l ^^^el* 71^ cflsfl 
Ai :£wl^l.i(Daubechies) ^^^11:^ -i-^ ^V^^^^^ 

sl-^^^^* '^^^^ ^^1; (b)^7l Jl^s)- A^^SI eg ^ oil 

^ ^S^m^ ^^];^ (c)^7l ^^^B^^q- 7l^o11 S.^^ 

E-l^l -frAVi* #^^V<^ A>-§-^VS^ ^^o^-«* ^t^m ^711^ ^^^S]^ S.;^ 

H 2 

M*^^. Stil^li ^fl<^llr^ ^^^E], -S-^^lr, -a-'^VS.^^. 
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^flol-i-^ ^]-%-^ ^^11 {METHOD OF RECOGNIZING 

HUMAN IRIS USING DAUBECHIES WAVELET TRANSFORM} 

<3> £ 3^ ^ ^^<^ ^■€- n^]^^ ^tb ^^fl'^g'^^ t^^^l- 

<4> i4b1-^ #s.-¥-^>H<:>m. 

<6> 

<9> S. 6a^ ^^B^^^i-^ ^^^^ ^i<^l» ^-^l^f. 

<io> S. 6bfe £ 6a^ ^^itsl ^5L<^lS.^Ei o]^ s.;§^E^s. a^a^^^] «y= 

<ii> :^>2|- S.^!^ ^'^]^. 

<12> £. 7^ s.^l^E-1:?> -B-A>£ -f-*>o^ ^>-§-^l-^ ^^<^-^* ^'i^m 

<i3> q-E)-^ l-S--f^>H<5lT^. 

<14> ^ ^-S.-^^<^1 cfltb -^S^ 
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10 : >^>-§-;^>^ 11 : 12 : 

13 : CCD^M^ 14 : HHfltH 15 : S-^Ei 

(Daubechies) ^<^11:^ ^^m^^^ ^#^^S.>«) ^>^^ 

^-§-*>^ ol-g-tl: ^t!: ^<^li^. 

^^11^^ A]^^^ ^>^^>t:f Jl-^tb ^*^>^ ^^«fl 
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AV-g-^VZL ^fetfl, ^flol^^ tfl^^ ^-*fl^o^:£(multi resolution)^ ^fl^^V^ 

7l^^ "a^-^l^. ^fl<^ll:^ (Wavelet s-ig*] ol-g.^>o^ ^ 

Hfe ole^ltl- <^^51 ^tb ^^^^ ol^o.^^!, s. 

^2.* ^41 <5lti- (Little Wave) ^■lloll-^(Wavelet)c»l5]-ji 

tt^f. (Wavelet)^ ^^^] ^^^1 7lti>^ ^ 7]^5^ aIj^^^e^ '^^ji^^<>\] 

^5.7> nBl-H.Ji ^^'r'm^^^ ^SL^ Jl^^^S ^^*>7l 

^ 450 371^ ^^ff-sf^ '^^'Br ^fl<^]l:^(Wavelet)^€:^ <5l-g-*l-<=i ^^^^ 

^ ^#^1-711 €4. 71^^ ^^1)^^ "^^^^^ mtiarr) ^-Jlo]^^^ 

^<^1 ^<^1 >^>-g-S)$i^l^, *>(Harr) ^^ll-^^^^ l-^^^^.^. ^o] 

^ ^ ^^]^<=>] SdS^^. ^*H, £w]^]>i(Daubechies) ^fl^^ll:^^^^ 

^^^^0171 nfl^oil l:<^^2^o.^ ^o] --^^1 ^^>^ ^XHarr) <^11-9I^^^ 

o]^ <>]-%-^}^ "^^-^ ^^1 ^-f . *>(Harr) ^-fl^l^^i* oj-g.^ 

* nfl^C} C-l^ ^2flS] cg^c^l 7].;^7,l n=- 9X^ . ^""^ , S.^]^]^ 

(Daubechies) ^fl^]^^^^^ *KHarr) ^'flol^^^^ ^c]- ^^t}7] nfl^<Hl , o]* 
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<^1-g-« ^-f '^^^o] ^^<=>1 ^^1^, p>oiasss.>^fl 

^7] :£Wl^l>i(Daubechies) n<=>m^ ^tt 

(Daubechies) ^>-§-*>^ ;^-]-g-^^S. ^^fls^ s-^g^^c] 7>^^ ^ 

^ oWsl- ^^tb ^^1^ 7>^^ ^<^li4. 

^^^^^ ^J-^^l ^1^<=H ^is^tb «J-^*<^1 ^^i^Bi^ 

256<^]^s\ ^V-go.^ ^^^ilo^, *>-S^ w><5lH» ^>^lt!:^Jl 7>^^ «fl£ ^ 
dit!: 256WMH *M^>7l n^<^] ^^1- ^.S-S. *>fe ^o>6|l 

oii^ ^-§->^^3f Ji^A^o] ^-1^>5]^ ^^1^^ ^Jl ^-2.^^, s^^^a.^ ^-1 

ofl cflt!: ^-2.^^<^1 tfl^Ejol ^cf. "1^ ^^^^ 5. 29 1,560^^^1- f'Efl 

^S^^^B])^^ ^fli^j 71 e|(HD; hamming distance)^ ^S: ^^tb T^s^ 

o]t\7] ^^^t^^ ^ ^>-S<^l 7>^m ^'^g^M 

""^"U^] Si^^-I. ^ ^l-^'iS. tilH^* WliEarl-c^ <a^l^>^ 0. 1=1- = ^ 1* tiV 
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^i7> 256w>olE^A-l wliiisl^ ^ wlE>j^7l- 2,04871)^ «fl°j 
^^1- ^^^'^] <^:^ tb^l* s)^ ^^l^o] ^o.^s., #^i^El 
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^ #2fl^ ^XHarr) ^^m^ ^^I4'#'=>il ^]t}c^ ± 

«c}-^<='11 ^^^i, (a)^7l 71:11 ^^11<^^<H1 5£til^l>i(Daubechies) 

^#*>^ (b)^7l JL^Sl- A^^.^ ^^oll tfl«flA^ ^^^*>^ 

^^^^ ^#^1-^, «fl^ *y=;^V2)-^H ^^i^t^l- ^S^^^m ^ 

-§-^>^ ^^<^^1- ^^*V^ ^n]s. ^^^^^ ^r^. 

« ^^*>JI. *i^ll<=g>a-«^l tfltflAi ^flo]^^ ^^o^ 
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Jiafa^ol S.;^1^E^» ^^^ttcf. no]:^^ ^]-§-^<^l ^^^i^ Htil^l^i 

(Daubechies) ^-H^]^^ A>-g-^ o.^>«j ^ ^fl<:>ll-^^ ^li^lt!: ^sl^'^i 

^^^S. <a=^>5l-^H ^^^H.-lo^ ^V^^ ^ol ;g o. ^^l^E^l- tb 

olcfl rr).^ ol^l- ^-^^>1- «,V^l^}7l ^7] 7^-§r^ ^^^B\6\] 

^^tb %^2:sH ^4^>7l] 

1* ^S^H ^^ll'^^^ ^^J* €^*>^, ^ ^^^<^1 ^^fl^^'fJ-'^ 

^HClDsf ^^(12)» #^>o^ ^}-%-7}^ fe(lO)^ Ir'^^V^ CCD^}-i^lei-(13), ^7] 
CCD^l-^]el-(13)sf ^^fl-^^i-^ ^^^>^ ZL5flti1(14; Frame Grabber) 
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3i^-Sr 7}^]JL n^^}^ ^-^-^l^ ^^11*^^<^1 ^^^^S <Hw7l 

€^>^ ^-^.4 ^#^]-7l <H^cf. aj-e^-x-l, ^^fl<^>^^ :%M.7} ^ 

9Xs.^ ^^J:3f» M-E^-tfl^ ^^(11)* ^Si^^s. ^}-%r^}Ji, s. 1 

o\]A^S]- :^o] ^S.^ 2:^=^* ^^^1 ^^I^It^'H ^^>%<^1 ^^11 

i>|3^6|l ^O.S.>«|, ^^ll'^^^ ^^7} ^S.^ *>J1, i^tb 

^^sji^ci-. ^7] ^^it^ ^n23o<^]^^^ 

tfl^rH Ks^jt <y=^>5|-^^* ^^^H <^1^ ^^^Ei* ^5^^*>JI, ^^^1240-^1 

30-11 
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^•t'sV^ ^^^], 16/^14^ ZL o]^^ ^1^1- 7>x]^ 

<^11-^ ^n^^ 47^1^ SWl^li ^I<^11:^ ^^^V^l'?!: t:i^ ^■^ik 

* ^>^*><^ 4;^l^<a^ €• ^^^^ ^^><^1 9!^]:%= 

'=>]-%-^ "i^^^-ir S^ltb ^<^m. £ 34 £4« #S*>c«^ ^d'^*}^, ^ ^ 
^^B"^^^ ^^^'Hl ^^H, ^•y^lt 2.(mother)^^l<^ll:^ # 

£til^l^i(Daubechies) ><>>-g-^H , 5- 4ofl^i ^i^sKlow frequency) 

LS- S'^l^l-Jl, J1^3^(High frequency) ^, LL^^^ 

x.yl}-^ 2-^ ;^-1tfl^:gE](LPF; low pass filter)* -f-^^m ^^^<^1^, HHfe 3.^ 
jltfl^:gEKHPF; high pass filter)* ^^l-^l^ ^^^©le}^ 2^d]3:Vi^, ofefl^ 

^1^ ^flol^^ ^^<Hl^i x«j-^-^^ ^■1tfl^:gE-l(LPF; low pass filter)* f-^^l^'l 
^ ytfJ-^^S- Jirfl^^E-lCHPF; high pass filter)* -f-^^l^ ^^Itlr^^f. 

^;Nl310<^'«>i^ 5.^1^1 ^r(Daubechies) ^fl<^l*^ ^ 
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^-§-*}^ ^^11*^^* tzf^-^-S. ^^t!:!^. <a^>€^^7> 
^S. i4<lSlol 2^>^ ^JlS ^J^^ ^ ^71 rtll^ofl ol* ^^^>7l ^^flA-^ Z]- 

2^- x,y«J-*J=-2.^ LPF^ HPF» ^4^1 <:g-^oil ^^^1 ^ -^^^ ^^^^ 

^^^}^] ^-I1<^11:^ ISl tfl«fl LL.LH.HL.HH Ir^^^f. olnfl, 

:£til^l^(Daubechies) ^-llollr^ :n.tfl^ ^e^HPF; high pass filter) 

* ^S.^ DCdifference)^^-, cfl ^ :iE-1 (LPF; low pass 

filter)* ^^^91 ^^^^^91 A(average)S ^J:7> ^Ib^T::^. 

^^11^-^ Al^iE^o^ ^^^^ -$-<?l^l-(FAR:False Acceptance Rate)^!- ± 
7l-f^(FRR:False Rejection Rate)^!^!-^ -t-7>^1 Ad^S ^7>^t:]-. c>^7l<:>llA^, ^o] 
^IrCFAR)^ ^^^^1 ^>^^ ^-^^ ^'U-i: ^-§-^ 7>^ 

^i^l^H, ^7l-^#(FRR)^ A>^^ -^^£1^1 A^^S. # 

<^l-§-tb ^M<^ ^^<2^1-(FAR)o] 5.5%<HlAi 3.07%S. ^^L^l-Jl, ^7] 

^#(FRR)^ 5.0%<^lAi 2.25%^ 

^m2o^^^^^ ^71 ^^h^^a^-^e^ x^^i- y^<^i t^t}c^ 3.^ jl^ 

i^§>^ ^^(HH)* 
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7} ^-ir ^-f^lfe HH"^^^ 

^^^'?]:* S.^^}^ '^^(LD* ^#^>31, ^>7l LL^^(^ '^^<^1 3.7] 

7} 1/4S. #c>l€- *^^)<^1 "^^^ ^-2. ^^7} SL-^S\o] o^o,B.S. tfl^ ^^ol] ^o] 

310^1 :£wl^l^(Daubechies) ^•ll*^!!:^ «b^^*S^>7ll ^cf. 

^^ofl xc)-^ ^^11 ^^7> *>7l ^«fl vfl/iq:^ a>c1^ 607l)s1 ^> 

i4¥<H ^fl-^ ^'y* *>^, ei- 0.8-5^! ^f^^]^ 450711^ ^^il- iL^*>5E. 
^ ^V^. exr = 450 X607l|^ ^^B*^^^ ^-S.* ^^Tfl , ^^fl^g 

^oil^i is)^ ^*S^l-7ll 5]^ 3.7l7> tiVo.^ ^o]€: 225 XSO*?! HHi 

cg^o^ ^^1^ ^ ^l=f. ^, ^^ ^^S.^ 225 X307fl2l A>-g-^>7fl 51 

^ ^olcf. o] ncfl^ A>-g-^H£ ^^j-^rVM- n ^yl* ^ojyl ^Sfl 
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^^^^^ ^^"^1^ ^-n*^!!-^* 4^ ^*S^H ^-^^ HH4<^^* ^ 

^^fl-^^l-^l S.;3^E-1* H-^^ §5-4- ^m^-Ai , 3E 5» ^2:*H 

-i^^V^. ^/NlSlOofl^ife 3).;goiiA-l 4.^^ N7ll^ ^, HHi,HH2,HH3 ^ 

M7fl(7]-^J- ^^H^]- <gcH^ HH<^^^ 37])^ ^^*H {M+(N-1)}^>^^ ^ 

^1 ^E^» ^S^^^t:!-. ^, ^ HH4'^^5l 847M HHi,HH2 , 

HHa^ t-ll<^l^ 37fl» 87711^ tilolE^l- ^^^E^S. A]-g-*>7ll 

30-15 



1020010011440 

f„ = 0 if f(n) < 0 , 

f„ = 1 if f(n) ^ 0 . 

<^7lollAi, f(n)^ ^>€^ ^^ii:<*1^. f„^ n^^ ^^g^Ei^olcf. 

7>^cll ^.a^ ^^S. wj-i^^l Hogo] ^;g^E-]o^ Aj5>^^aJf;3oil ^g^tb 

:£ 6b^ 6a^ ^^^^ §i<^lS-?-Bl o]^ ^^^E^^ ^S^^^>7l ^tV 
^>2|- S^ltb ^-^S-Ai, :£ 6a^ {M+(N-1)}^>€-^S. ^#t!: ^^i^b^^ 

0^ ^^a^^ =L 3.7)7} ^tfl 131- -IS^ AVoloflA^ 31^ ^i*>7ll 5)0^, 5. 6b 

iq- Keilt 'y^^vsj- ^-g-^><^ <^i^^Bi# ^j-^^5r>£s. ^c^^ ^^Aji 
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^ ^^fl-H^ =L ^^^^ ^*>7ll 3.7]$] tH3^ 

» ^^^}'^^. 

§>0^ Z^-Z^-o^ Oj:;,].^ ^]^6]] t}7]$] ^^^2^ ^o] 7}^^]^ ^Tfl ^4. 
l^n^ 21 

<52> f„ = 4 , f(n) ^ 0.5 (level 4) 

<53> f„ = 1 , 0.5 > f(n) ^ 0 (level 3) 

<54> f„ = - 1 , 0 > f(n) ^ - 0.5 (level 2) 

<55> f„ = - 4 , f(n) ^ - 0.5 (level 1) 

<57> ^^-1 n«i^1| ^>^^ ^^^-^l f(n)ol 0.5 9l^(level 4)^5.^^ ^Vy] 

^ i^^ ^l-^'^l h-M fiiA 11^ h-M fii* 4^ ^^^V^. f(n)ol 0 

>^o]jL 0.5:a.rl- 2)-^ ^-f (level 3)S.^^ hM fii^V lO^a^fl fRi^- fii » 1^ ^«r*> 

^, f(n)ol -0.5 ol>^Vo]j7 o^cf 3}-^ ^-fdevel 2)S>| fRii4 fTi7> Ol^afl hi M- 
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fxi* -IS. ^^^^>^, f(n)ol -0.5 <5l^(level D-^S^i ^7] :x> 
^91 frM fTi7> OO-^^tifl f^ji^ f^jl- -4^ ^7] ^^^^2^^- ^o] 2^z^^ ^ 

£ 7^ ^^i^Ei^v -a-A>£ ^t}<^ Av^^i-o^ ^^o^«.^ ^^^}^ ^■ 

A>oio^ -^AV£ ^^<^2<^] ^^^E] fT^q- fRofl cfl«11 o]^ 

^^1740<^1^^^ ¥ i:H^(S)^ ^^l-tt*}*^ ^^f^^o.^ ^Aj-si- 

^mcfl «a^:5^o.s ^>-§-=lfe ^ 7>^ ^^^^ ^^^^^ M-^vfl^ ^S.^ 

(s)^ ^>^^m 
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i^n^ 3] 

n 

S ~ ^fmfTi ~ ^ fm fn^ fm fn^ ■ ■ fRnfTn) 
1=1 

«.^ofl ic|.^ <a:^>5l-^ jLozfl- ^ o;trf. ^, n^^T]^^ ^o] 02]- lo] :5:>ol 

» l^H}^ ^ ^Tfl Sl^C-il, o]^ Z]- ^V^oll tfl^flAi -g-O^^V «:£o^ 7].^ ;go. 

<^1^ ^ ^^i^Bi ifl^(S)<Hl t:-l«l]^l^ iJ:^ oj:^ ^o. o.^l§>3i, z]. ^>:^oll 

7V ^4-<^l^ ^ ^^^t^ ^^(S)ol ^<^^]^ JL2f7V 

^^l750«^lAi^ ^7l ^ ^^i^E^ ^V^ ^^(S)«^l ^^>£<^1 trl- 

[^^^ 4] 

if S , then TRUE else FALSE 

<^7loilA-i, ^ ^^^Bi^ -H-^>:£# ^^^V^ ^^7i^^loii3^, ^71 
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%^t}JL, ZL^M^ -^V^^V^ ^^^>7ll €4. 

^c^^tb ^'^l, ^ Stil^l^i n'^]^^ ^l-§-tb ^^fl^ 

^#^0.^^^ ^sfl^ *>(Harr) ^fl<^ll-^ 

^€-^1 l^l-'y^tb ^^^^171- 7}^^ ^^77}^] ^ 7l#^ ^^o] oXx^JL ^ ^ 
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^^S] 2:^^ ol^tl ^^^^^Wloll fi^^].<^ ^^*!- A>-g-^>o^ - eg 

(a) ^i-7l ^^^B]* 7l:$l ^^flcg^Hl ^^^^ 5.wl^liii(Daubechies) ^fl^^ll:^ 

(b) ^l-7] Jl^S). >§^ol <^^o11 cfl^flAi ^^ltfjE-1» ^^^^>^ ^^^S] 
(C)^7l A^A^^ ^^l^Bl«2f 7]^<^] ^^^Bl^ -n-^>H« 

21 

^ll-^J-'^l Sa^^i, ^711 ( a) ^ 

* ^ <^^(HH)^ ^t!- ^Ji^^i ^i^*>:a. «>^^^ 
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5L-t«^m «=^^(LL)* ^^^V*^ t^^^^* ^*S^>^, ^4^^7> 

[^^% 31 
41 

(N-l)7lls^ ^^^-S.^^ ^^^m ^^1; 

^^7] SJ^^ Jl^B)- <^^#oil 7>^ n>;^l^^S. ^o^^ HH^^(HH„)<^1 ^^^fl^V 

^ M7fl^ s.€: ^^^^^ ^^^Ais. ^^^m ^^1; 

^7] (N-l)7fl^ ^^^4 M7B^ 4^*H {M+(N-1)}^V€^ ^^^Ell- 
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^J-7l ^S^^^ ^^^El^ ^ Aih^l:^ ol^^^S. «y=^>^^H {M+(N-l)}Wl 

oll:^ ^1^^ ^^fl-a^^J-^. 

5] 
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o)^ sjs 



EoK)l 



200 



•210 



H«iEi 



gfx^l^ s^s gs^o^ 

012! ^S^jEI 



iS^S ^SSijEiSh I^ISOII H QI0IEIS^2| 

^Ms. mm 



-220 



230 



240 
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-300 



.330 



x^jlf y^dl CH6H a¥ J\3^m sse>! 



-310 



-320 




-340 



-350 
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4] 



28 









i 0y 


LH3 


LHz 


LHi 






HL3 


HH3 




HL2 


HHg 


HLi 


HHi 







60 



450 
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S^ai Chg Ssi- 21- S (XI AH ^CHSJ HHi(i = 1 N) 



2t HHi(i = 1 N) §£011 CH^ SS2ig 



(HHNsa^si a:?! M s>s sio\ ^a) 



2t HHi dl aU- ^gJ-oK>l ^ sail EH 



.510 
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■560 



C 



3 
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1020010011440 



GO 



:>isoii e^goi sue A^sJ^ -g«iEi(fR)s^ 



fTS» fROII QiSH ^§ 



fRi(fR£i iSiH x^s!)u fTi(fT£i iHJH 

11^ ttH fRiLMTiB PS 

fRiU fTi:)^ 10^ nil fRiU nm q(p>q)^ a& 
fRiU ho\- o^m m frau fnfi -q^ as- 
fRiU fTi^^ oos mi fRiU fiis -ps esi- 



-710 



-720 









n 


1 fRi fTi 








s ^ c oie age A^sJ^s 


(c : ag PIS) 





-730 



-740 



-750 
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